ABSTRACT
Electric, AIE, USA). The nylon bag technique was adopted as described previously (Ørskov 100 et al., 1980; Vanzant et al., 1998) . Essentially, bags were connected to a 55-cm, coated 101 flexible plastic cable with lacing cords and this was placed in the rumen and attached to the 102 cap of the fistula. Bags were placed simultaneously in the rumen of each cow shortly after remaining six bags (two for each cow) were similarly washed with distilled water before 110 being immediately frozen in dry ice and then stored at -80°C until RNA extraction.
111

112
RNA extraction
113
Frozen samples were ground to a fine powder under liquid nitrogen before RNA was 114 extracted using a hot phenol method (Ougham and Davies, 1990) . Essentially aquaphenol repeated twice before the pellet was air dried and resuspended in molecular grade water.
125
Quality and quantity of retrieved RNA was checked using the Experion automated 126 electrophoresis system and RNA 'stdsens' chips for standard sensitivity analysis (Bio-rad,
127
Hemel Hempstead, UK).
found to be chimeric were removed from subsequent analyses. Abundances of each of the 158 remaining OTUs were calculated using the "clstr_sample_count_matrix.pl" script from the 159 CD-HIT-OTU package. These counts were then used as input to the Bioconductor package 160 DESEQ2 in R (Love et al, 2014) to identify overall changes in the attached microbiota.
161
Taxonomic identification of the OTUs was carried out using the classifier algorithm from the 162 RDP database (Cole et al., 2014 et al., 2007) . Only those genera that were present in greater than 1% of the total 166 microbiome in any time point were included. Dry matter data was also analysed by ANOVA
167
and Genstat (Payne et al., 2007) . PCA plots were generated using the ggplot2 library and 168 rarefaction curves were drawn using the vegan package in R. Data was transformed into a 169 heat map using the Heatmap2 package from the Gplots package in R using the summed 170 abundances of each OTU from the genera indicated.
171
172
RESULTS
173
16S rRNA sequencing data 174 Overall, 1,411,847 sequences were generated, of which 1,016,349 (72%) had a length greater 175 than 400bp ( Figure S1 ). 
194
This was in agreement with the results of Denaturing gradient gel electrophoresis (DGGE), approximately 60-75% DGGE profile similarity dependent on cow (data not shown).
198
Shannon diversity boxplots based on OTU abundance showed a higher bacterial diversity >5 seen at 1 and 2 h of rumen incubation compared with 6 and 8 h of incubation (P<0.05) ( Table   236 2). The order Desulfuromonadales varied at each time interval substantially, with no real 237 pattern evident (P<0.05) ( Table 2 ). The order Methylophilales decreased significantly after
238
the first 1 h of rumen incubation (P<0.05) ( Table 2 ). The remaining bacterial orders were 239 relatively minor and showed no changes in abundance over incubation time (P>0.05) ( Table   240 2). (Table 4 ). The remaining bacterial genera were relatively minor and showed no changes in 282 abundance over incubation time (P>0.05) ( Table 4) . (Table 5) . Again, the variability in the proportional representation of the order (2014) showed increases in Shannon's diversity until 1 h of incubation then a plateau.
411
The reasons for the differences between our findings and those of Piao et al. (2014) are 412 unclear but may be due to the different plants analysed, whether they were conserved or not,
413
and also the fact that we analysed the adherent bacterial diversity using RNA as opposed to
414
DNA.
415
In summary, this study demonstrates that fresh perennial ryegrass is rapidly colonised Pseudobutyrivibrio, Roseburia and Ruminococcus spp. during secondary colonisation.
421
Irrespective of temporal changes, the continually high abundances of Butyrivibrio,
422
Fibrobacter, Olsenella and Prevotella suggest that they also play a major role in the 
